Paradoxical state-dependent excitability of the medial septal neurons in brain slices of ground squirrel, Citellus undulatus.
Spontaneous and evoked neuronal activity of the medial septum-diagonal band complex was investigated extracellularly in slices, taken from the brain of the three groups of animals: hibernating ground squirrels, waking ground squirrels, and guinea-pigs. All slices were incubated at 31-32 degrees C. The slices of the ground squirrels' brain were retested after keeping them for 15-36 h in the refrigerator at 2-4 degrees C. In all experimental groups the majority of the medial septum-diagonal band complex neurons had high regular or rhythmic burst spontaneous activity, which in half of the neuronal population persisted in conditions of synaptic blockade. The low-frequency irregular activity of the surrounding structures (lateral septum, caudate, accumbens, medial preoptic area) was completely suppressed in these conditions. The density of the spontaneously active neurons in the slices, as well as the mean frequency of discharges in the medial septum-diagonal band complex of hibernating ground squirrels, was significantly higher than that in waking ground squirrels and guinea-pigs. Stimulation of the medial forebrain bundle evoked initial suppression of activity in majority of the medial septum-diagonal band complex units; in many of them the suppression was followed by a burst discharge. The neurons with background rhythmic burst activity always responded by resetting the spontaneous bursts. In total, about 50-60% of the medial septum-diagonal band complex neurons of waking ground squirrels and guinea-pigs responded by post inhibitory bursts to the stimulation of medial forebrain bundle, while in hibernating ground squirrels such responses were observed in nearly all neurons. The threshold values of the stimulating current were significantly lower in the hibernating ground squirrels' group, the mean duration of the initial suppression was shorter, the intraburst density of spikes and/or duration of the bursts was increased. Thus, evaluation of spontaneous and evoked activity on the basis of various criteria revealed surprising similarity between the two groups of active animals, while the activity and excitability of the medial septum-diagonal band complex neurons was approximately doubled in the hibernating animals. This difference between active and hibernating ground squirrels was preserved during retesting after deep and prolonged cooling of the slices. The experiments demonstrate paradoxical stable increase of activity and excitability of the medial septum-diagonal band complex neurons in the hibernating ground squirrels.(ABSTRACT TRUNCATED AT 250 WORDS)